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Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Regarding Claim 1 , the term "integration period" is defined in applicant's 
specification as the period, immediately following the soft reset until the initiation of the 
next reset (Paragraph 43). Claim 1 claims a first reset pulse, or the first reset, at the 
beginning of an integration period, which would make the first reset pulse occur 
immediately following the soft reset when applying the applicant's definition of 
integration period. The soft reset mentioned in the applicant's definition of integration 
period is the first reset, so the first reset cannot take place after the first reset. 
Applicant's specification supports the first reset (Fig. 3 reference A to C) is followed by 
the integration period [Fig. 3 reference EtoFis the integration period) which is followed 
by a second reset (Fig. 3 reference G to J). It is indefinite how the reset pulse occurs at 
the beginning of the integration period as stated in Claim 1 because the specification 
only supports the integration period happening at the end of the first reset. For 
purposes of prosecution, the examiner will use what is clearly taught in applicant's 
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specification that the first reset pulse is followed by the integration period followed by 
the second reset pulse. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Bencuya et al. (US 691 1640) in view of Watanabe (US 6163023). 

Regarding Claim 1 , Bencuya teaches a circuit for a pixel site in an imaging array, 
comprising (Fig. 1 and Col 3 Lines 17-19): a pixel to convert incident light to an 
electrical signal (Col 3 Line 18 describes pixel which comprises a photodiode to 
convert light to electrical signal as described in Col 3 Lines 42-45); a row line to read 
out a voltage from said pixel (Fig. 1 reference number 124 connects to a column bus, 
which connects to reference number 110, the read select transistor, and Col 3 Lines 
31-35, see also note on next paragraph regarding column bus and row line); a row line 
transistor (Fig. 1 reference number 106), operatively connected between one end of 
said row line (Fig. 1 reference number 118 connected to 110) and a predetermined 
voltage, to reset a voltage associated with said row line (Fig. 1 reference number 118 
connected to 1 14, which sets a potential as described in Col 5 Lines 58-61 to reset 
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106, the row line transistor, or reset transistor); and a reset voltage generator, 
operatively connected to said row line transistor, to generate reset pulses (Fig. 1 
reference number 11 4 is the circuitry to generate reset voltage and is connected to 106 
to generate a reset pulse as described in Col 5 Lines 66-67 through Col 6 Lines 1-3 
and pictured in Fig. 5); Bencuya teaches the rest voltage generator generating a reset 
pulse (Fig. 3A) but is silent on more options after the first reset pulse. 

Note: A row is defined as a number of things arranged in a line, especially a 
straight line. Therefore a column is a row, and the column bus referred to in Bencuya 
teaches the row line of the present application. Fig. 1 of Bencuya teaches reference 
number 124 which connects to a column bus which is the row line, and reference 
number 106 is the row line transistor. 

Watanabe teaches similar circuitry for a pixel site of an imaging array in Fig. 1 A 
with a voltage generator, or supply, used for reset transistor (Fig. 1A reference number 
14 applied to reference number 2, the reset transistor) to generate a first reset pulse 
(Fig. 1B Step S101); and generates a second reset pulse after generating said first 
reset pulse, the generation of the second reset pulse being at an end of the integration 
period of said pixel (Fig. 1B Step 105, which happens after the integration period). 
Note: Integration time is the time between Steps S101 and S105. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teachings of Bencuya which teaches a reset pulse by adding a 
second reset pulse after a period of time because the pulses are repeated since the 
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circuitry described corresponds to a pixel site, the pulses have to be repeated to go 
through all the pixel sites. 

Regarding Claim 2, Bencuya in view of Watanabe teach the circuit as claimed in 
claim 1 , Bencuya also teaches said pixel comprising (Col 3 Lines 17-18 describes the 
pixels each comprise the following): a light-detecting element to convert incident light to 
a photocurrent (Fig. 1 reference number 104 and Col 3 Lines 42-45); a reset transistor 
(Fig. 1 reference number 106), operatively connected to said light-detecting element 
(Fig. 1 reference number 106 is connected to 104 by node 120), to reset a voltage 
associated with said light-detecting element (Col 3 Lines 54-56); and a pixel reset 
voltage generator (Fig. 1 reference number 114), operatively connected to a non-gate 
terminal of said reset transistor (connected at node 118 to non-gate terminal or reset 
transistor), to generate a reset voltage (Col 7 Lines 53-55); said pixel reset voltage 
generator generating a first pixel reset voltage; said pixel reset voltage generator 
generating a second pixel reset voltage after generating said first pixel reset voltage 
(as addressed in the paragraph addressing Claim 1 where the pixel reset voltage 
generated by the reset voltage generator, reference number 114, is the same as the 
reset pulse generated by reference number 114 in Claim 1). 

Regarding Claim 3, Bencuya in view of Watanabe teach the circuit as claimed in 
claim 1, wherein said predetermined voltage is ground. Bencuya teaches V g as the 
voltage level generated by reset gate voltage circuitry (Col 7 Lines 55-57). This is a 
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predetermined voltage because it is determined before the reset operation. Bencuya 
teaches this predetermined voltage is ground (Col 8 Lines 32-33). 

Regarding Claims 4 and 5, Bencuya in view of Watanabe teach the circuit as 
claimed in claim 2, Bencuya also teaches said pixel further comprising: a transistor 
(Fig. 1 reference number 108); said transistor having a gate thereof operatively 
connected to said light-detecting element (the gate of 108 is connected to 104 through 
node 120); said transistor having a non-gate terminal thereof operatively connected to 
said pixel reset voltage generator (the none-gate terminal of 108 is connected to the 
reset voltage generator, 114, which is a voltage source, through node 118). 

Regarding Claim 6, Bencuya in view of Watanabe teach the circuit as claimed in 
claim 2, wherein said first pixel reset voltage has a value to drive said reset transistor 
to operate in a triode region. Applicant's specification (paragraph 40) describes that 
setting the voltage through the reset voltage generator to reset voltage drives the reset 
transistor into the triode region of operation. Bencuya teaches the reset voltage at Fig. 
1 reference number 1 18 from the reset voltage generator (Fig. 1 reference number 
1 14) resets the voltage, which drives the reset transistor into triode region of operation. 

5. Claims 7-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Watanabe (US 6163023) in view of Bencuya et al. (US 691 1640). 



Application/Control Number: 10/752,131 Page 7 

Art Unit: 2609 

Regarding Claim 7, Watanabe teaches a method for measuring a pixel voltage 
(Co/ 5 Line 28 describes a pixel read operation and Col 5 Line 23 describes a signal 
line) comprising: resetting the row line voltage to a first predetermined voltage (Fig. 1B 
Step S101 and Col 7 Lines 40-46) and resetting the row line voltage to a second pixel 
voltage (Fig. 1B Step S105 Col 7 Lines 65-67 through Col 8 Lines 1-4), and determining 
a difference between the first and second pixel voltages, the difference being the 
measured pixel voltage (Col 8 Lines 10-15). Watanabe fails to teach each of the two 
reset operations to include hard resetting the row line voltage and soft resetting the row 
line voltage to a pixel voltage. 

Bencuya teaches a reset operation including hard resetting (Fig. 4 reference 
number 402) followed by soft resetting the row line voltage to a pixel voltage (Fig. 4 
reference number 408 and Col 7 Lines 59-62). 

Note: As addressed in the paragraph addressing Claim 1, Bencuya 
teaches a column bus, or row line that each of the pixel circuits connects to. Thus, 
operations such as resetting and measuring voltage can be accomplished via the row 
line. 

It would have been obvious to one or ordinary skill in the art to at the time of the 
invention to modify the method of measuring a pixel voltage taught by Watanabe 
involving two resets and determining the different between two voltages associated with 
the rests by modifying each reset to include a hard reset followed by a soft reset 
because this method results in significantly reduced reset noise without sacrificing or 
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reducing dynamic range and obtains the benefits of both hard reset, limited image lag, 
and soft reset, reduced noise. 

Regarding Claims 9 and 17, Watanabe in view of Bencuya teach the method as 
claimed in claim 7, Watanabe teaches the first predetermined voltage is ground. Fig. 
4A shows a first reset operation performed (Col 9 Lines 33-35), where the signal 
charged is discharged. Included in the reset step, Fig. 1B Step S101 is Step S102, 
which fixes the potential to ground. The first predetermined voltage can be ground. 

Regarding Claims 8,10-1 1,16, and 18-19, Watanabe in view of Bencuya teach 
the method as claimed in claim 7, wherein the second predetermined voltage is 
ground. Same rationale as above regarding Claim 9, applies. Since both 
predetermined voltages can be ground as seen in Fig. 4A and 4C, the first and second 
predetermined voltages are equal. 

Regarding Claims 12-13 and 20-21 , Watanabe in view of Bencuya teach the 
method as claimed in claim 7, wherein the first pixel voltage is a pixel reset voltage and 
the second pixel voltage is a pixel integrated voltage. Watanabe teaches a signal 
charge, or voltage, is discharged on the power line to reset the photodiode (Co/ 7 Lines 
42-46). This first pixel voltage is a reset voltage since it resets the photodiode. The 
second pixel voltage as described in the second reset in Fig. 1B Step S 105 is 
therefore the pixel integrated voltage because it is a signal charge resetting the 
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photodiode for the second time (Co/ 7 Lines 67 through Col 8 Lines1-4), after the 
integration time, or the time after the first reset. Although Watanabe does not 
specifically teach the first and second pixel voltage can be interchanged by changing 
the order of step (e) of Claim 7, it would have been obvious to one or ordinary skill in 
the art to read first the integration voltage and then the reset voltage or vice versa 
because the steps of Claim 7 are ultimately to determine a difference between the first 
and second voltage, and the order of which voltage is read first or second will not affect 
what is ultimately being calculated, which is the different between the two. 

Regarding Claim 14, Watanabe in view of Bencuya teach the method as claimed 
in claim 7, Bencuya further teaches the method comprising: (f) generating a hard reset 
of a voltage associated with a light-detecting element of the pixel to reset the voltage 
associated with the light-detecting element {Col 7 Line 63 through Col 8 Line 11); and 
(g) generating a soft reset of the voltage associated with the light-detecting element, 
after generating the hard reset, to reset the voltage associated with the light-detecting 
element (Co/ 8 Lines 14-30). 

Regarding Claim 15, Watanabe in view of Bencuya teach a method for 
measuring a pixel voltage using a row line. Watanabe teaches the row line including a 
row line transistor (as addressed in the paragraph addressing Claim 1), Watanabe 
further teaches the above comprising: (a) turning ON the reset transistor to bring the 
voltage applied to a first predetermined voltage level (Fig. 1B teaches turning on the 
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resef transistor to reset the photodiode by setting to a predetermined voltage level in 
Step S101); (b) turning ON a select transistor associated with the pixel and turning 
OFF row line transistor to bring the row line voltage up to a pixel voltage level (Fig. 1B 
Step S102 turns on the switching transistor, associated wit the pixel because it is 
connected to the pixel select transistor, and turns off the row line transistor); (c) 
capturing a first voltage value (Fig. 1B step S103 describes storing a measured or 
captured signal charge of photodiode); (d) turning ON the row line transistor to bring 
the voltage to a second predetermined voltage level (Fig. 1B step S105 turns on the 
transistor for another reset which involves bringing up to a predetermined voltage 
level); (e) turning ON a select transistor associated with the pixel and turning OFF row 
line transistor to bring the row line voltage up to a pixel voltage level (see (b)); (f) 
capturing a second voltage value (Fig. 1B step S106 obtains the second voltage value, 
or output signal); and (g) determining a difference between the first and second 
captured voltage values, the difference being the measured pixel voltage (Fig. 1B step 
S107). 

Bencuya teaches the row line and operations to the pixel circuit via the row line 
as addressed in the paragraph addressing claims 1 and 7. Since Bencuya teaches an 
array of pixels (Col 3 Lines 17-19) and teaches the individual pixel of Fig. 1 connected 
to a column line, a vertical row line, (Fig. 1 reference number 124), thus teaching the 
capability of each pixel to be connected to a line, column or row, since the direction 
(i.e. x vs. y direction) does not change the teaching. Thus Bencuya teaches each pixel 
with the capability of being connected to a horizontal row line and column line. 
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It would have been obvious to one of ordinary skill in the art to combine the 
teachings of Watanabe where the reset transistor applies two voltages and the 
difference is calculated with the teachings of Bencuya to access and control the 
operations of the teachings of Watanabe via row and column lines. 



Double Patenting 

6. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

7. Claims 1-21 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-21 of 
copending Application No. 10/752112. Although the conflicting claims are not identical, 



they are not patentably distinct from each other because the present claims are broader 
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than claims 1-21 in 10/752,1 12 and therefore if the present claims issued they would 
unduly extend the timewise monopoly given to 10/752,1 12. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 



Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Fox (US 7,045,753) teaches a CMOS pixel that performs a hard reset followed 
by a soft reset. 

Mendis et al. (US 6,958,776) teaches a method and apparatus of controlling a 
pixel reset level for reducing an image lag in a cmos sensor by using hard or soft reset 
dependent on signal level. 

Pain et al. (US 6,519,371) teaches a photodiode based cmos imager which 
performs a hard reset followed by a soft reset. 

Nakamura et al. (US 2004/0201550) teaches a cmos active pixel sensor array 
which performs hard and soft reset and includes a clamp pulse which can be applied, 
turned on and off, at appropriate times. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amy Hsu whose telephone number is 571-270-3012. 
The examiner can normally be reached on M-F 8am-5pm. 



Application/Control Number: 10/752,131 



Page 13 



Art Unit: 2609 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Kelley can be reached on 571-272-7331. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For-more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Amy Hsu 
Examiner 
Art Unit 2609 
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